ABSTRACT
INTRODUCTION
Over the past few decades, the life expectancy in both developing and developed countries has increased. Correspondingly, the proportion of the elderly among the total population has also increased. There are 600 million JCDP people aged 60 years and above, and this number will double by 2025. By the year 2050, there will be 2 billion people and 80% of them aged 60 years and above living in developing countries. 1 Aligned with this increase, the oral health status of the elderly also has gained importance. Tooth loss in adult population increases with age as does the additive factors leading to this over time. For this reason, the rates of complete tooth loss are customarily the highest in the oldest age groups. Despite several efforts by dentists aimed at conservation of teeth, a considerable number of patients still lose their teeth to dental caries, periodontal diseases, tooth wear lesions, trauma, and tumors of the jaws. 2 The number of individuals requiring dentures has increased with the aging population. [3] [4] [5] Complete dentures are the most common treatment for total loss of teeth in a dental arch. Similarly, the most common teeth replacement for partial loss of tooth is removable partial denture. 6, 7 From the moment the edentulous patient is fitted with dentures, the important phase of oral and denture aftercare begins. Clinical follow-up should include instructing patients on denture care, guidance regarding features of an ill-fitting denture, rebasing procedures, and the need for replacing dentures after some years. Regular oral and denture hygiene procedures play a major role in the maintenance of oral health and the long-term success of removable prosthodontic treatment. 8 Rehabilitative treatment is successful only when patients are highly motivated toward the correct method of use and hygiene maintenance procedures. It is reported that the quality of the denture fitting surface, occlusal relations, denture age, and hygiene are important factors contributing to the prevalence of oral mucosal lesions associated with denture use. 9 Care of dentures and the mucosal tissues of the edentulous mouth can be important for overall health, especially in the elderly. Surveys show that many patients fail to keep their dentures clean and prefer to use dirty dentures. This situation may be a result of negligence of clinicians in recalling their denture patients and reinforcing the denture hygiene methods. 10 Regular cleaning of dentures is recognized as an important part of oral hygiene for denture wearers. Dentures predispose the wearer to denture stomatitis, 11 harbors many potential pathogens, 12 causing microorganisms. Unclean dentures result in oral mucosal diseases, impairment in eating, and fall in self-esteem on a frail elder than on a younger, healthier person. 13, 14 Ineffective denture cleaning may also lead to esthetic problems, such as staining or bad breath. Denture wearers often suffer from the anxiety of further oral care problems. Furthermore, denture wearers fear that the esthetic problems of denture malodor and staining may reveal denture wearing to others. 15 A number of studies have reported various methods employed by denture wearers to clean dentures. These methods range from the simplest method being brushing with water and toothpaste which is considered routine to complex methods, such as use of chemical solutions and tablets. [16] [17] [18] Another study related awareness of denture cleaning to socioeconomic status and disease, 19 while variations were also found by sex, with women found to clean their dentures more than men. 20 However, in general, a lack of knowledge was often found among all these patients, 21 with a general understanding that "I should do something", but with methods being variable. 22 Often, patients reported never having been instructed by their dentists as to how to clean their dentures. 23 However, surveys have reported that complete denture wearers have difficulty in cleaning their dentures 24, 25 and so periodic recall programs are effective in promoting good oral health. It is often noted that patients do not report to the dentist for reinforcement of denture cleansing instructions and the maintenance of their dentures at appropriate intervals. 26 It is the responsibility of the dentist to recall and educate their patients periodically.
The difference in oral hygiene habits and attitudes may be related to number of factors, such as education, gender, social status, or age. 27 The need for geriatric oral health care will increase several fold in the coming years. The success of oral health care of the elderly is determined by various factors, such as physical, mental, socioeconomic, and family background of the elderly, their chronic illnesses and drug treatment, and age-related disabilities.
There is a need for a separate specialization in the care of elderly. Hence, the need for geriatric dentistry arises. 28 Using a specific questionnaire, the aim of this study was to assess the denture hygiene knowledge and practices among patients using complete dentures attending a postgraduate dental hospital in Jabalpur city. The objective of this study was to assess the relationship between hygiene knowledge and practices to the denture wearer's gender, education, and income.
MATeRIAlS AND MeTHODS
A descriptive, cross-sectional survey was conducted using a self-administered questionnaire involving the complete denture patients attending the Department of Prosthodontics, postgraduate dental hospital in Jabalpur city.
A comprehensive close-ended, intervieweradministered questionnaire comprising 17 questions was designed. The questionnaire recorded their demographic information, such as level of education, monthly income, and questions related to denture age, nocturnal denture wearing habits, instructions received from their dentist, oral and denture hygiene protocol followed by them, and their recall visits. A questionnaire was available both in English and Hindi languages to ensure linguistic vali dity. This questionnaire was mailed to 10 experts in this field to review it for its face and construct validity. The experts were requested to identify the deficient areas and provide recommendations and suggestions on ways to improve the clarity of the questions. After the necessary modifications, the Cronbach's alpha agreement among the experts was 82% or 0.82, which denotes a high level of agreement.
The questionnaire was pilot tested on 30 patients and was assessed for the uniformity of interpretation. The questionnaire took about 15 minutes to complete. The data gathered during the pilot study were not included in the main study. Based on the response rate in the pilot study, which was 87%, a confidence interval of 95%, and absolute precision set at 3% the sample size calculated was 483. The minimum sample size was increased by 10% to compensate for nonresponse and incomplete responses, bringing the total sample size to 530.
The study subjects were randomly selected by recruiting old dentures wearers visiting the Department of Prosthodontics for a recall visit or for new dentures on the odd dates of the month. These patients were personally approached by the investigators and the nature and the purpose of the study was explained. The willing subjects were requested to complete a comprehensive closedended, self-administered questionnaire. All subjects signed an informed consent before filling the questionnaire. The subjects were asked not to reveal their identity. The institutional review committee approved the study.
Descriptive statistics included computation of frequencies and percentages. Nonparametric test, namely, chi-square test, was used for further data analysis; p < 0.05 was considered statistically significant. Data analysis was performed using Statistical Package for the Social Sciences version 21 for Windows.
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ReSUlTS
A total of 530 individuals were approached for participation in our survey, 30 (5.66%) subjects declined to participate. Hence, response rate was 94.34%. Out of 500 study subjects, 261 (52.2%) were males and 239 (47.8%) were females. Age distribution showed that 37 (7.4%) subjects were below 50 years, 220 (44.0%) subjects were between 50 and 65 years, and 243 (48.6%) subjects were more than 65 years. Education wise, 51 (10.2%) subjects were illiterate, 161 (32.2%) were educated till primary level, 147 (29.4%) secondary level, 130 (26.0%) graduation, and 11 (2.2%) postgraduation level. Maximum subjects (420, 84%) were having a monthly income below Rs. 10,000, 37 (7.4%) between Rs. 10,000 and 20,000, and 43 (8.6%) more than Rs. 20,000. A total of 173 (34.6%) subjects were wearing the denture for <3 years, 132 (26.4%) for 3 to 5 years, and 195 (39.0%) for more than 5 years.
The results showed that 195 (39%) subjects were wearing the same dentures for more than 5 years. In this study, 51 (10.2%) subjects reported never having been advised by their dentists as to how to clean their dentures. Nearly half of the study population (229, 45.8%) brushed with water to clean their dentures. With regard to the frequency of denture cleaning, 102 (20.4%) of the study population cleaned their dentures at least once a day, 266 (53.2%) subjects cleaned twice a day, 63 (12.6%) subjects cleaned thrice daily, and 69 (13.8%) subjects cleaned more than thrice daily. Among all the subjects interviewed, 264 (52.8%) reported to clean the oral tissues daily; the most frequently brushed region was the tongue and the palate. Oral rinse was the most common adjunct to brushing among, 145 (29.0%) subjects. This study disclosed that 66 (13.2%) of the subjects usually slept with their dentures.
Subjects' denture hygiene knowledge and practices across various educational levels are presented in Table 1 . Maximum subjects in all the education groups told that dentures should be immersed in plain water once removed from the oral cavity. The majority of the subjects among illiterate (45.1%) and secondary education level (55.1%) said that they did not know whether unhygienic dentures could be a source of oral infection. Maximum subjects in illiterate group had experienced bad breath sometimes, whereas maximum subjects in postgraduate group had never experienced bad breath. Chi-square test showed significant difference between the groups (χ 2 = 47.452, p < 0.001). Table 2 shows the subjects' denture hygiene knowledge and practices across gender. There was significant difference between males and females for time of denture wearing (χ 2 = 14.648, p < 0.01) and also the medium of storage of denture (χ 2 = 13.440, p = 0.004). Yet again, no statistically significant difference was observed for the duration of wearing dentures and the medium used for the delivery of denture care instructions. Among females, 65 (27.2%) were using only water for denture cleaning compared with 19 (7.3%) males. Immersion of commercial denture cleaner was used by 46 (17.6%) males and only 11 (4.6%) females (Graph 1). Chi-square test showed significant difference for method of denture cleaning according to gender (χ 2 = 101.076, p < 0.001).
The frequency of changing brush within 3 to 6 months and more than 6 months was 57 (34.8%) and 59 (36.0%) among males. Among females out of 85 denture cleaning brush user maximum (63.5%) were changing it within <3 months (χ 2 = 62.280, p < 0.001).
Subjects' denture hygiene knowledge and practices across monthly income groups are presented in Table 3 . All the subjects in more than Rs. 20,000 monthly income group reported that dentist/dental assistant had given denture cleansing instruction. This proportion decreased Graph 1: Subjects' denture cleansing practices across gender (n = 500) with decrease in monthly income. Nearly 65% of study subjects in more than Rs. 20,000 per month income group told that they never use any mouth rinse. In Rs. 10,000 to Rs. 20,000 per month income group, 20 (54.1%) responded that their dentures should be replaced only when they are broken, become loose, or if lost. Subjects in the less than Rs. 10,000 per month income group were more regular and frequent in their follow-up visits to the dentist when compared with the other groups. The majority of subjects were partially satisfied in less than Rs. 10,000 per month income group; on the contrary, 51.4% of the subjects were satisfied in Rs. 10,000 to 20,000 and 69.8% of the subjects in more than Rs. 20,000 per month income groups (χ 2 = 36.033, p < 0.001) as presented in Graph 2.
DISCUSSION
This study describes a detailed patient behavior on denture cleansing regimens. The negative impact of poor denture hygiene among older adults is an important public health issue. 4 Despite the fact that denture hygiene education is the utmost important part of denture therapy, most elderly patients are not sufficiently informed and periodically recalled to review denture care. Findings from this study indicated that the denture hygiene knowledge and practices were significantly associated with gender, level of education, and income of the denture wearers.
The results showed that a total of 195 (39%) subjects comprising 39.5% males and 38.5% females were wearing the same dentures for more than 5 years. Peracini et al 23 reported that 62.26% of their respondents had been using the same complete denture for over 5 years; there is also a report of most patients wearing their dentures for 20 years. 30 There is another report wherein 30% of the subjects were using their removable partial dentures for more than 10 years. The reason for such prolonged use of dentures may be due to a variable level of education of denture wearers, socioeconomic level, and individual's access to dental care. Previous studies 21, 31 have reported that the majority of denture wearers do not know how to clean their Graph 2: Subjects' satisfaction with denture and oral hygiene across income groups (n = 500) dentures because they have never received instructions from their dentist. In this study, 10.2% subjects reported never having been advised by their dentists as to how to clean their dentures. Contradictory results were obtained by Peracini et al, 23 Dikbas et al, 31 Hoad-Reddick et al, 24 and Marchini et al, 26 who found that 51.89, 82.9, 86.3, and 77.5% of subjects respectively, were never advised. A significant difference was found between the high-income group (>Rs. 20,000) when compared with the other groups as all (100%) subjects reported having received instructions for cleaning their dentures. The dentists also show a negative attitude toward disseminating proper instructions to their patients. In a previous study conducted in Jabalpur, 48% of the dentists strongly agreed that explaining denture hygiene instructions to the elderly can be very time-consuming and it is of no use to provide the elderly with denture hygiene maintenance instructions as they decline to follow. 32 The responsibility of dissemination of denture care instructions falls solely on the dentist. This part was efficiently completed by this study group, as it was evident in most of the elderly subjects' higher knowledge scores. The reason for this may be due to the study setting; which was a postgraduate teaching institute where there are set protocols in denture patients care and after-care, and all the dentists working here are under supervision of a senior faculty member unlike a private dental practitioner.
In this study, all subjects (100%) used brushing (mechanical method) for denture cleansing. A review of literature shows that percentage of subjects using mechanical methods for denture cleansing varied from a high of 97, 33 31 The current study reports that 45.8% of the subjects used tap water along with a toothbrush to clean their dentures. In a similar study by Veres et al, 35 63% subjects used tap water to clean their dentures and according to the same author, brushing with only tap water without any cleansing agent was quite common. Brushing with a dentifrice was the method of choice by 84.91% of the subjects to clean their dentures as reported in a previous study. 23 The use of toothpaste in denture cleansing is attributed to its familiarity, simple use, and cost-effectiveness. However, studies have claimed that improper brushing along with a dentifrice can damage the denture base material due to its abrasive potential. 31 Only 11.4% of the subjects in this study reported immersion of their dentures in a commercially available denture cleanser. Comparable results were obtained in a previous study where 58.49% of subjects immerse their dentures in a chemical solution. 23 Chemical cleansing agents mainly comprised cleansing tablets and sodium hypochlorite solution. This disparity in the percentage of subjects using the chemical cleansing agents may be due to disadvantages like bleaching effect on acrylic resins and corrosion of metallic components of the dentures. 36 The use of chemical solutions for denture immersion is less frequent than manual brushing methods of cleaning. 26 Lack of denture hygiene is one of the main etiological factors causing the inflammation of oral mucosa of the edentulous patients. 13 Denture hygiene is directly related to the frequency of denture cleansing. This study reported that 53.2% of the subjects clean their dentures twice a day followed by 20.4% subjects to clean their dentures at least once a day. However, according to Pietrokovski et al, 37 96% of the subjects reported cleaning their dentures twice a day. This study also established that a statistically significant relationship between the increase in the frequency of denture cleansing practices was observed as the educational level increased. The frequency of denture cleansing was significantly higher in males than females. The result of our studies was in line with some of the previous studies, where a higher rate of denture stomatitis and traumatic ulcers was reported among females than among males due to reduced frequency of denture cleaning. 17 The variation among genders may be due to their lack of awareness, motivation, and strict adherence to denture care instructions. Elderly denture wearers are prone to suffer from one or more oral mucosal lesions, such as denture stomatitis, burning mouth syndrome, angular cheilitis, candidal secondary infections, and many other mucosal lesions. Denture care instructions to denture patients should also include instructions to clean the soft tissues of the oral cavity. In the present study, 52.8% of the subjects reported brushing their tongue and hard palate similar to the previous study where 49.06% reported doing the same. 23 Lack of denture hygiene leads to foul smell/ bad breath, oral mucosal lesions, inability to eat satisfactorily, and the difficulty in articulation. All these problems diminish the self-esteem and confidence of the denture wearers. The present study showed that 13.2% of the subjects wore the dentures day and night. Higher percentage of the subjects sleeping with dentures is reported in previous studies where 41.5% 31 and 64% 38 of subjects respectively, did not remove their dentures at bedtime. Baran and Nalçaci 17 also showed that 55.2% of subjects slept with their dentures. Marcus et al 39 found that nearly one-third of the participants of their study slept with both dentures, and 12% slept with the lower denture only. Veres et al 35 showed that 49% of the subjects wore their dentures continuously. This study also demonstrated the statistically significant difference in gender where the practice of sleeping wearing the dentures was more among males. The reason for wearing the dentures overnight may be because of the misinterpretation of their dentist's instructions to wear them overnight during initial stages of denture delivery to get them accustomed to the new dentures or to prevent embarrassment during social contacts to their peers. The method of dentures storage when not in use or during the night was also varied. Ideally, immersion in plain water was followed by 64.8% of the subjects followed by 25.6% subjects wrapping it in a piece of cloth. There is a statistically significant difference between genders where 9.6% of the female subjects stored in the dentures in a plastic bag and 4.6% of the female subjects left the denture out in the air. These observations are far from the dentist's recommendations. This may be due to the lack of adequate denture hygiene instructions by the dentists leading to patients making their own interpretations or following the advice of their friends, pharmacists, media, and the internet.
The limitations of this study were that the study selected the patients attending one university hospital. Second, the knowledge and practices of denture hygiene should have been compared with the cleanliness of the dentures and the status of the denture-bearing soft tissues. Hence, further research is suggested for a thorough understanding of denture hygiene, attitude of denture wearers, and soft tissue changes.
CONClUSION
Concluding within the limitations of this study, the majority of the denture wearers have limited knowledge of denture cleansing and oral hygiene practices. Hygiene habits and practices may not always present a positive correlation with the gender, educational level, and income of the subjects. Patients should be motivated and instructed by the dentists about denture cleansing methods, materials, and the harmful effects of overnight wearing and accumulation of microbial plaque and debris on the denture and mucosal surfaces. Periodic recall for evaluation of denture and mucosal surfaces along with reinforcement of denture hygiene instructions will go a long way in helping the patients reap maximum benefits out of their prostheses.
